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MErHOD EMPLOYING SAME jumpout or to resist accidental shifting from neutral, often 

RELATED APPLICATIONS 5 Sff ""'^ ° P * m0t wilh a 

This application is a continuation of U.S. Ser. No 08/928 . P . 1Tiiill y automated mechanical transmission systems pro- 

234 now abandoned filed Sep. 12, 1997, and assigned to' g , a " lomalic assistance, such as automatic engine fuel 

EATON CORPORATION, the assignee of this application ? ' f ° r manual Ieve '-shified transmissions are known in 

This application is related to U.S. Ser No 08/646 225 Jswwft «oTi^ S^? 1 "* l ° US ' Pat ' Nos ' 

filed May 6, 1996, now US Pat No 5 758 w T„i : ^ 10 .k ^ ?* 5 ' 569 ' 1 \ 5 ' 5,571,059; 5,573,477 and 5,582,558. 

SHIFT LEVER ASSEMBLY FOR MIN.MI7TNr ^^J? ° f ^ are incor Porated herein by 

M'frpn r ™ D 5, J£;££ " U,,ed PARTIA LLY AUTO- 5,735,771, 08/649,831, now aLdoned, and W666 1 64 all 
SlST SYSTEM l ™ MECliA ™ C ?-T™<SMlS. „ assigned to EATON CORPORATION.'the See o¥'thU 
CORPORATION ^ assigned to EATON apphcat.on^These systems utilize automatic engine fueling 

CORPORATION, the assignee of this application. controls and/or range and/or splitter shift actuators actuated 

BACKGROUND OF THE fcffi^SrJ^SMSfcSS 
1. Field of the Invention , n without requiring the driver to manipulate the clutch pedal 

Tne present invention relates to shift rail detent mecha- ST* ** ^ ^ St ° P) ° r "» ^ 

nisms for providing a selectively variable resistance to axial cr TX „ X , A ^ _ 

or rotational movement of a shift rail for minimizing the SUMMARY OF THE INVENTION 

occurrence of jumpoul. In a particular preferred . In acc ordance with a preferred embodiment of the present 
embodiment, the present invention relates to such a detent 25 mvention, the drawbacks of the prior art are minimized or 
mechanism for a lever-shifted transmission system having ove ^ ome bv the Provision of a selectively variable detent 
means to determine a driver intent to initiate or continue a mecha °ism for a transmission system having a means for 
lever shift and, upon sensing such an intent, to cause the ^° sin g a driver intent to initiate a lever shift, which pro- 
detent mechanism to provide a decreased resistance to shift . ? 3 sl S nmcai »' resistance to shift lever-induced jumpout 
rail movement. 30 without objectionably increasing the operator effort required 

2. Description of the Prior Art 10 make an tended 'ever shift. 

Manually shifted vehicular transmissions of the simnle ^ ? 3re 6 0 ™8 is accomplished by providing a detent 
and/or compound types and of the synchronized I blocked n n ^ ^ ™ y . * CODtroUed 10 a ** conditioD fo ' 
and/or non-synchronized types are well kTwnk the^S P f g 'J?*? '° shifl raU movement ° r 10 * 

art, as may be seen by reference to U.S Pat Nos 5 000 060 35 ZZ? "fT* fo f P rovidin 8 a resisUnce to shift rail 

shown in U.S. Pat. Nos. 4,455,883*1 JsOK! 920 35 45 .™ • * ° f ,he vehicIe heater when the 

and 5.272,931, the disclosures of which^Ve i^'^rf,^ «**™*s™ * allowed to remain in neutral may cause the 
herein by reference. * IDCOI J ,orated "etent mechanism to assume the first condition 

While such transmissions are widelv used „nH Accordingly, it is an object of the present invention to 

^ssful, they are J^S^SS so EmXaTS^ deteD ' * 
r«SrS^r=K" . » - ft •^T^ of the present 

with transmissions utilised in relatively heaXy^eS ™°I? 8 ^"P 1 ' 00 of ' he ***** embodiment taken in 

(i e., such as MVMA Class 5 and larger vehicles) w|£ S5 ^ "* dnWi "^ 

tend to have relatively long shift levers having relatively BRIEF DESCRIPTION OF THE DRAWINGS 

rofwf to * s > often I . includ «8 master valving for con- FIG. 1 is a symbolic representation of a vehicular drive 

troUng range and/or splitter sh.fts, at the ends thereof. line utilizing the improvedsbift ratlin >.2£*?£E 

As .s known in the prior art, shift rail detent mechanisms Present invention. assemoiy ot the 

are used to mountain the shift rails in a fixed position to resist 60 FIG. 2 is a symbolic illustration of the parameters affect 

jumpoul such as shift lever-induced jumpout. Examples of tag shift lever-induced jumpout torque P "" Mm ^ 

such detent mechanisms may be seen bv reference toll"! Fir. ic, ™.k ... . . , 

X^St^l^^Zl^S < H f 1 ^" ^ are symbolic representations of a a heavy- 
a emission in neutral I^S ra S " tSXVT?' T^' ^ 
kecpthebeateroperationaLSuchmechanismstrenTtoUlly Son ^ advan,a e eousIv ^ P^sent 



3 4 

. FIG. 6A is a schematic illustration of the detcn, mecha- £ 7, N^™5? 8 8 4,5*2 ^SJS??^? 
nism of FIG. 6 in a retracted position. 931 * ^ ^^>-)0,o27, 4,920,815 and 5,272, 

P «»°, isr* * *- e ™ t » di "« - " ' „ if ,» «— <-» - u. w ,»»,. 
liar— in - - - - £^?zss£n£:£ 

anno >' ln 8 sh,ft leve r jumpout may occur if road conditions 
DESCRIPTION OF THE PREFERRED jo T Bnefl , y ' sbift lever J"™!*"" * the unintended 

EMBODIMENT ^engagement of the jaw clutches of a manually shifted 

. Certain terminology will be used in the following descrip- SSS^^^^,^?^^ 
wiS 1^ e t° diment f ° r U and assemb.y. ., is the purpose offte 5£fl * en. a^mo W 

will not be limiting. The terms "upward," "downward," of the present invention to minimize the occurren^fTu^ 

d^TT Wi " deSigD4te dircctions in *" 15 Shift '^r-induced jumpou, while ^ ob^S £ 2 
drawings to winch reference is made. The terms "forward" >ng shift effort. jecuonawy increas- 
ed" ofThfS Sn ^^^0^ dlV^ ^ «* «*~ 
mounted in the vehicle, benTresp^veTv to Tf , f X dutoh-transtmsson assemblage will tend to move, during 
right sides of the various toffiS^Ja? » S^:. ,WU T (Bilta(ntall » 
trated in FIG. 1. Tie terms TfcdcwL^WSj^ ^ manner about a pivot point or 
wise" will refer to rotational directions as viewed fromXe i"" ^ ° f the Vehicle clulch )' * 
left side of the vehicle as shown in no ^^15 ^ i.? , * mOW 40, an u P ward movement of the 

mechamcal transmission system of the tvoe illu-itrai^l in 4 „„ , , . L . r , p 8X15 JS - 

aforementioned U.S. Pat. Nos 4^9 58 a 5369 m , , h , " nd f s i O0d ' s f hlft «^r-induced jumpout is forced by 

532,558, and in aforementioned iSSi/uf'S N« 30 S^ff .^.^ S?"^ <°ad-induced vibration in the 

08/902,603, now U.S. Pat No 635 enM^PAR " fTu ,ram ' ^ road - ind «<^ shock causes the 

TULLY AUTOMATED LEVER JStod meShA^" V^^T iss "» bl *& «° P** on its 

CAL TRANSMISSION SYSTEM Kud. foTn^ Z w ? u F1G ' L TOs P itchin S occurs at the 

invention is particularly advanteeouslv uriLn P k T faq T? ° f the ^^toh-transmission-mount 
systems,,* application 35 Sri.?" 1 ' ^ tta ^ ^j*" aboul 7 and 10 HZ. This pitching 

uuhzmg me present invention may be seen by reference to assembly. Tnesbift lever ass^bly .CSeiot alfnertTa 
FIG. 1 Powertram 10 is of the type commonly utilized in jumpout torque T, about its P ivoi34 as dTenS h!?h 

avemcledrivesh^byauniversal^ 45 £S 1' jUmp ° Ut t0r<Jue T / is 

drive axle assembly, as is well known in foe priori Th! ESU* . ? " Smft Shaft detent force multi P fied 

transmission 16 is housed within a transmSbn houSJle a ^ d = lermined b y «* distance between the 

to which is directly mounted the shift towe?28 o S nJ, ^ ^ ° r Shaft < ic - deteDl lor <I ue T 0 ). 

lever assembly 30 ' bC Shlfl ? etcnt for « ma y mclud « forces required to overcome a 

to "selectively engag ,n ^dtSage ifv^ri^afir^ tl^ C ° DdUl0nS tendS 10 ,0Ck the slidin g 
shiftpat^Lv^detmauS^ 

and automatically selected and/or implemented splitter a,*, t-* , , 

shifting, as is known in the prior art. Manual transmissions fin hfc , V " aS f? lbly 30 itself U a d y namic s y sten >. 

utilizmg shift mechanisms and shift patterns of STare ^ ^ ° WD ^ tUril frcquenc y- ""fortunately, this also 

weU known in the prior art and may be appredated "fc K Z X - ^ . " D 7 and ™ HZ. This frequency is 

detail by reference to aforementioned US Pat Nos 5000 dete ™uied by lever height, lever offset, lower height, and 

060 and 5,390.561. ' ,W0 ' ^ hlor aiffness - 'f the natural frequency of the engine- 

Typically, the shift lever assembly 30 will include a shift 6, ~; trailsm 1 IssioD assemblage matches that of the shift 

finger or the like (not shown) extending ^wnwardTv into a hi , \ XT™* for jum P 0Ut h 8 realer ^ause 

shifting mechanism 32, such as multipliSublbi hot! £ ^ ^ ^ " y 
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Id FIG. 2, *> 

T /- a * My - a > Mx+I where: M^Vff^Kf^o standard protocol such 
T, -Jumpout torque aS SAE J ; 1922 ' SAE J "1939, ISO 1 1898 or the like. Throttle 
M=Mass of lever position (operator demand) is a desirable parameter for 
I-Momem of inertia of lever , sel «* n 8 shifting points and in other control logic. A sepa- 
a x -Fore/aft acceleration 5 rate . ,hro «le posit on sensor 113 may be provided or throttle 
a,. -Vertical acceleration position (THL) may be sensed from the data link. Gross 
-Angular acceleration of lever engine, torque (T Ea ) and base engine friction torque <T ) 
x=Distance between eg of lever and pivot * ™ aVaiJable on ,he dala lin k- 
y=Vertical distance between eg of lever and pivot ,„ , ' C,U,ch .P edal 115 «»«n)U the master clutch, and 
cg-Center of gravity P ' 01 10 a sensor "4 Provides a signal (CL) indicative of clutch- 
while in FIG. 3, engaged or disengaged condition. The condition of the 
T 0 =F,d where: f lutch abo "? a y be determined by comparing engine speed 
VDetent torque t0 m P ut shaft s P eed - A splitter actuator 116 is provided for 
F,=Detent force , °Pe ratl ng the splitter section clutch (not shown) in accor- 
D=Distance between pivot and rail ftnTTi « co t cnm ? nd 0Ul P ut signals. The shift lever 31 has 
FIG. 2 illustrates a mathematical model for calculate the Lw" „ f°" ,a,nS seIector switch by which a 
jumpout torque T/ induced in a shift rail by shift Wer wto men! of T ^ * 8MSe<L Apreferred embodi - 
It is noted that jumpout torque will be appled n toth the FIGS ^ * "** ** ^ KkKDCe ,0 
counterclockwise and clockwise direction! atom the shift 20 SSiw. ,T h "? MClUdeS 3 ^ ^A in which is 
lever pivot axis34bu. will tend to cause jumpo7onlyk one Efffi * rocker member 120B. The rocker is 
of those two directions, depending upon the cmenUv St, '° , the ocntere * ^"-d^Pkced position iUus- 
engaged gear ratio. B ^ currently trated. The operator may press surface 120C or 120D of the 

One method of minimizing shift lever-induced himn™,. ,•« membt [ t0 cause rocker switch to be pivoted in 

to increase the detent force F, such , t to £Z wiU 25 n ut-T" 120E ° f 12 ° F ' to select 

almost always exceed jumpout torque. Unfortunately such t ,ZL«2 ^ may be moved 

an increased detent force, if not relieved at the time of 'W- m ° ' imWS and then released to P rovide « 

shifting, will result in objectionably highsh.ft effort ^^'P"^ or may be moved to and retained at the 

In a preferred embodiment of the present invention the JLiTk ^ -C^T '° achieve daferen ' C0Dtrol resu "s. 

forward shifting of transmission 16, LmprL ng S 30 .0 2£ ™ m ^ ^ r0cker ffla y * 

t.on 16A coupled ,0 auxiliary section 16B, 7sseml P at P ™ tTS&fS '° ,T* ' f* sbift ^ U S - 

automatically implemented/assisted by the vehicular semi renl^H hJ .' ^ Alternatively, rocker 120B may be 

automatic transmission system 100, illustrated in FIGS W ?„H ^ i 5 ^' P ressu re-sensitive surfaces, separate 

4A— tC. Main section 16A includes aTtomn L f, « 1 f d0WD bUtl0nS > or «•* like - 
which is operatively coupled tc 5 ^dnVe or cTnL haft 110 35 J££* ™™ ^7 ™* ™ includes a graphic 

of the vehicle engine 12 by master clutch 14, and out P m ifv ZhlTj f? f f^^^Pattentwim individu- 

shaft 20 of auxiliary section 16B is operative* couE S SS£ , d 6 ™* ^ 128 ' 13 °' U2 > 134 *° d 

commonly by means of a drive shaft, to the drive wteek of SIT? m 8 '"V^ the SeleCtable e Wment Posi- 

the vehicle. The auxiliary section 16B 1 fsplito type eltmenK r ^ ,° f ,he Shift pattem dis Play 
preferably a combined range-and-splitter type !S « S, ' 8 0 e -. 128A and 128B) will be individually 
in U.S. Pat. No. 5,390,561 W U1UStrated 40 h 8fa table ; »"owmg the display to inform the driver of the 

The change-gear ratios available from main transmission nTn^f,^."" ^ i0D ^ eDgagcd and/or (ai E et ratio, 

section 16 are manually selectable by manual!^ • poXZ whfl e P ?h^ e , mbodimeDt ..' he «g»ged ratio is steadily Ht, 

the shift lever 31 according to the shift pattern pre^So £ ^rget raUo is mdicated by a flashing light, 

engage the particular change gear ratio of mTm I /!a « yStem !° CludeS a control unit 14 «. Preferably a 
desired. As will be descried* ntSSK^ 45 uTlTT^^ ^ ° f the ,ype "lustra. J in 

clutch (other than when bringing the veWcle to or wten 2fj Pit - N< f " f: 5 L 95 ' 986 ; 4 361,065 and 5,335,566, the 

launching the vehicle from an It-rest conduS L ml^»1 d * d0SUres of whlcn ■» incorporated herein by reference, 

synchronizing are not required. T? SSSuSi^S Z ^ Pr0CCSSing "~ aCCOrd - 

to signal an intent to shift into a Urge! ratio so Z M , f d l0gIC nlk8 10 ^ commaDd 0Ut P«' 

automatically take actions to minimized rdlve torqTe alator Z aCtUat °^, such as «* flitter section 

lock conditions, allowing, if required, an easier sh ft into 124 a L , ^ C ° all ° Uei lU and ,he dis P la y u >"< 

main section neutral from the engaged main Lto! \To l^F^^ 14 < be utilizid. or the 

and further allowing required splitlfshifts to to automat may to Sfa? COmmUnicatin 8 ov « » «'ectronic data link 
cally and rapidly completed upon a shift into neutral U™„ « I De k ulUlzed - 

sensing a neutral condition, the system wi KT£ Jine 08/^97 w " ^; pen D ing patenl application ™- Ser. No. 

«o rotate a. a substantially synchronous spe* for engSg Tm^Zlt ^ 5MU " 8 ' SpIi,ter actua " 

a target gear ratio. 6 s g lor U6 f' Preferably, a three-position device, allowing a 

Tne system 100 includes sensors 106 for sensing engine Mernativelv^ 'W T-^ SeClion neu,ral - 

rotational speed (ES), 108 for sensing input shaft rotatifnal 60 bv ZT£* splitter-neutral may to provided 

speed (IS), and 110 for sensing oulpuTshaft rotation^ sS 80 ft? ? g U ", Splltter aCtUal0r whcn 1,16 s P U,ler clu 'ch 

(OS) and providing signals indicative thereof As is Wn f™, »" e ™ ed > a ^. nonengaged position, 

with the clutch 14 engaged and the transmit engS JrTZS ^ other than for the 

a known gear ratio, ES-IS-OS*GR (see US Pat No 9 ' W a " d 10 - 9 spli,ter shifts - ^ch as 

4361,060). 1566 U »- Pat - No - thtrd-to-fourth and fourtb-to-third shifts, are automaticaUy 

Engine 12 is electronically controlled, including an elec- 3^n n UP ° n ^ Ver reqUest by of the selector 
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when engaged in second, fourth, Lb of eighTh the ECU P , ^ J* rocker mernber 1203 <* ««» 

146 will issue commands ,o ,h actuator U« to b J f£ X£ ^ '° \ Dd r6tamed ( for at Ieasl 50 

ac.ua.or .oward neutral, and to engine con.ro ier 112 to 5 a PP r °P riale U> request an 

minimize or break torque. This ma? be a^omplLhed by S % °' d ° WnSh,fL 71,6 COntr0,ler 148 - "P°n receiv- 

causing the engine to dither about > molSTtonZ < '^f^' 11 Somatically cause (for a period of 

value (see aforementioned U.S. Pat. No 4 850^36) As Zn I fl 'he engine to be fueled to dither about a 

as splitter neutral is sensed, the engtoewX command lock i^H V '^r^^ r6duciD g ° r ^que 

to a subs.an.ia.ly synchronous engine speSS in shin ^ 1 U" ° Pera, ° r '° ^ anally 

gear ratio a. current output shaft speed ES-lT- £f<* ^T^tTtT .T 1 '™ 1 U -S- Pat. Nos. 4,850,236 

OS'GR^E^. me engagement U tim^ Jvfewof g 2r rf,L Sain of Th^ ^ S,Md " y ,igh ' the ° ld 

reactton times and shaft speeds and accelerations to occur t£ Pr ? ii£ n °' nerwise mdlcatc "* selected ratio, 

just off synchronous to prevent clutch bSg Automate 2 , f TT COnditions bv spring 

splitter shifting of this general type I ilSec Tto afore „ nt PW '"^ Sp6ed (,S) 10 0ut P ut shafi ™) 

mentioned U.S. Pat. Nos. 4,722,24^ and 5 435 212 ^ ""f " AJ,eraative 'y °r » combination, posi- 

The more fully automated 9-10 and 10-9 spliUer shifts are Tu^T,^ "'^ ™ 6 '° gic wiU de,ennine 

implemented in the same manner b„, , m CZLTT .ul L° CD " y °V ne tar 8 el g ear ratio GR r as a direct or indirect 

ECU not the selector switch 120, "■S2L'*5 ^S™"' ^ ^ <** "» dir6Clion of «* 

predetermined shift schedules. „„ requesiea smri. 

Hie engaged and neutral (not engaged) conditions of cor™!™* 1 " T" 1 fc 861,564 1,16 dis P lav elemenl 

transmission 10 may be sensed by compar^g the input SSF Th 8 , ? the dlseD g a g ed gear ratio will not be 

shaft/output shaft rotational speeds l0 known Jar ratios *l 1' 1 . S P htte [. wiU automatically be caused to shift to 

(IS/OS-GR h M± Y?) for a period of time plsitfoo Ln»4 r u *i Pt p < ^ Md the '"g™ automati- 

may be utilSeV in lieu of or in addSto fapu, * at J subset 3 P f° d ° f ab ° Ut 2 " 5 "«»*> 10 rotale 
output shaft speed logic. a ? ubst «° l >«Hy synchronous speed (ES=OS*GR r ) for 

When synchronizing to engage a target ratio the eneine is T ' ^ nti ° (GRr)> aUowin g ue 0 P™«" 

directed to achieve and remain at a s?eed about 30 to ^ ^ the Iever 31 t0 e ngie ^ 

RPM (preferably about 60RPM) above' or below JreferabN mZ^Z h S6Cll0n / a,1 °- ^"X. ">e engine will 

below) true synchronous speed (ES™, =fOSxOR Til ^ aU i° mat ' call y be caused t0 f°""e at an offset from or to 

RPM) to achieve a good^quafe^ 0 ^^ 30 ^o^TsS^T ^ ^ "* ^ N ° S ' 

without butting. To verify engagement of a tareet ratio the ,,7„m , ^f. 82 ,- 558 )- U P 0D ^"•g engagement of the 

system looks for input shaft fpfed equal, the JSt h? , ' d ? pUy lndiCa '° r 6lemenl corresponding to 

output shaftspecd and thenume^cal value of £ fiJSfo S^TSlTSf ^ ^"u" 6 S ' 6adfly & and ^g^ 6 

plus or minus about 10 to 30 RPM (IS-(OS*GR 2o MM. « S2f? ^ "S™" * 1116 °P erator - ^ assisted com- 

for a period of rime, about 100 to 400 mfflSnf } , '!l f SplU ' 6r ^ » accom P ,ish ed without requir- 

The foregoing togic aUows transmitted and K p S ^ ^ ™ o7,hc 

neutral condiUons to be determined on the basis of input and Wh™*nVtft i.-a a . 

output shaft speeds without false engagement Tnsbg 9/10) L ECU Mfi ^ " "'T P° sition 136 

caused by engine synchronizing for engagement of fS an Sf ^ commaDd ">e fuel controUer 112 

ratio (see co-pending U.S. Serf No. 08^90210 noVlt ™ ? * automaticall y ^lect and imple- 

Pat. No. 5,974,354) W/W.210, now U.S. ment appropriate 9-10 and 10-9 shifts. Automatic operation 

When in an even numbered ratio (i.e., when in the hieh uvT? ^ fc discloSed ta aforemen- 

splitter ratio) and a single upshift is requj a leve upSrift Svste "f„, ^ ^Z^ 1 4 ' 850 ' 236 aDd 5 ' 498 - 195 - 
(with splitter downshift) is appropriate arTd me system ff « ST *" feat,lre 416 50,(1 * 6,100 C° r - 

r^uested by the driver/wiU automaticauT^t Sle * SS^Wf ^''^^^ Dm 
mentmg same. Similarly, when in an odd numbered ra io t££^ ^ T.u ^ utoma te-2" trademark. 
(i.e., when in the low splitter ratio) and a single ^downsttfft th6 Op6rat0r ^ **** 

is requested, a lever downshift (with sphtto unSt T f clutch t P? dal 11S ' throttl e pedal 113 and shift lever 57 
appropriate and the system, if requited by Z driver Li so levent ? f 3 ^ r nual shift t0 another ratio. If an assisted 
automatically assist in impkmentmg same It^ nS LTfn hl L-t ^ C A , ,0 „^ ghth ( ° r 3 ' 0W6r ra,io > k r «) uired . 
system 100, splitter-only shifts ma^b automattca lv ™ B ^ m " down " 

u^plemented.whflelevershif.s.wi.haLmpanySs^^^^^^^ Srm»!f/ cau f 106 ECU 'o command the fuel 
sfnfts, require driver iniriation and main section ial dutch Tr^w ? "? aCtUat0r 116 10 lhe 'ever 

manipulation. J ClUtCD or . com bined lever-and-splitter shift from the engaged "A" 

When a combined lever-and-splitter shift is requested a " SJS* ° r « CD .' b) '° * 56 ' 6C,6d targel ratio - of ,he 

single pulse of the selector in the' appropriate S (a S^H " • dis P laceme n^). when in the 

opposed to maintaining the rocker 120B I L ^appraori Me I„ ^ ' " lgDOred by lh6 ECU - 

displaced position) is Uken as simply T eouS for an , ^T 1851011 5y5t6m5 5UCn 85 5Vstem 100 > and ^ 

appropriate splitter shift with no automatic SLf and .„ 106 5y5l6m is P rovided ™* a signal 

the splitter will be preselected to *e S °' mCanS f ° r dete ™i"i"g. 'ha, a shiftin 

splitter position and will do so when the operator TrnTaiv A^Z T^" S6Cl, ° n 16A b ,0 be ini,ia,ed ' 

shifts to neutral or otherwise breaks torqT The driver" is JS^ k ^u 1 " 656 ": WVeD,ioD ' a de,enl mechanism is 

men required to engage the appropriate main section ^ratio ™v 1 7 / Pr ° V ' d6 4 Vafiable r6sistance to shift rail 

without intervention by the cZJL lHToXZE? « !!T & ° m aD 6D 8 a g ed P™«°°- When the system 

tially identical to the operation of a fully manS splittoMype" TZdJ ,d? 1° r6mai ° . in an c «g a ge d ratio, the detent 

transmission. P 6r ,ype Prides a detent force which will provide an exceedingly 

nigh resistance to shift rail movement which will resist shift 



